ÖZET
Tuberculosis (TB) is still a significant health problem worldwide (1) . The disease has two stages in pathogenesis; latent infection precedes the appearance of clinical disease. The latent phase, in which the individual acquires the infection, is referred to as tuberculosis infection (2) . Tuberculin skin testing (TST) is being used for diagnosing and estimating the prevalence of TB infection, for identifying individuals who need prophylactic treatment and for tracing of TB transmission to contacts of cases with active TB (3) .
Recurrent respiratory problems in a child require careful clinical evaluation for mainly chronic pulmonary infections such as tuberculosis and allergic airway diseases. The epidemiological relation between mycobacterial infection and atopic disease in humans has still not been clarified (4) (5) (6) (7) .
The aim of this study was to determine the characteristics of children with latent TB diagnosed with positive TST, to evaluate the potential factors leading to positive TST and to investigate the relationship between positivity of TST and childhood respiratory allergic diseases.
MATERIALS and METHODS
Children who have been followed with diagnosis of latent TB and received prophylactic treatment in Pediatric Outpatient Clinic of Dokuz Eylul University Hospital, Izmir, Turkey, between 2005 and 2007 were included in the study retrospectively. Within the last 12 months prior to diagnosis, none of these children had a tuberculin skin test, or BCG vaccination.
The following information was obtained from the patient's files: demographic characteristics, history of atopy, childhood respiratory infections, family history of tuberculosis and atopy, exposure to cigarette smoke, number of family members, number of BCG vaccinations and BCG scars, physical examination and radiological findings.
A standard method (Mantoux) was used for administration of TST to all of the patients. A steel needle of 27 gauge attached to a 1 mL syringe was used to administer 5 tuberculin units (0.1 mL) of protein purified derivative (PPD) solution intradermally on the volar surface of the forearm in the outpatient clinic. Patients were explained not to wash or scratch the TST area. The reactions were read after 72 hours by measuring the two diameters of the induration, horizontally and vertically with the margins marked by a ball-point pen. The mean of two diameters was used for the statistical analysis. The test was accepted as positive for latent TB infection if the reactive induration was measured ≥ 15 mm. Active TB disease was ruled out in each patient.
In the evaluation of children admitted with symptoms of respiratory allergic diseases, epidermal skin prick tests were applied with common allergens using Allergopharma prick tests and evaluated according to Aas and Berlin criteria (8) . Sensitization to house dust mites, grasses, tree pollens, cereals, wild grass pollens, animal danders, moulds, cockroach, food and latex were evaluated with prick tests. Serum total IgE was determined by ELISA. Pulmonary function tests were performed if the child had chronic cough and/or symptoms of bronchial asthma.
Statistical Analysis
SPSS 11.0 statistical package for Windows was used throughout the study. Results were shown as mean ± SD. To perform statistical analysis, the patients were divided into two groups; the patient who had respiratory allergic diseases (atopic group) and who had no Babayiğit Hocaoğlu A, Ölmez Erge D, Anal Ö, Makay B, Uzuner N, Karaman Ö.
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RESULTS
Eighty-one children who had positive TST were retrospectively included the study. 51 were male (63%) and 30 were female (37%). Mean age of the patients was 8.00 ± 4.00 years (range: 0-17 years). The demographic data of patients is shown in Table 1 .
Thirty-two patients (39.5%) had no symptoms and were admitted during family screening for TB. 28 children (34.5%) were initially admitted with chronic cough, 21 (26%) with recurrent respiratory tract infections.
On chest examination, crackles were heard in 2.5%, and ronchi, in 18.5% of children. The physical examination of 64 patients (79%) was unremarkable.
Family screening revealed that 13 children (16%) had contact with a case who had active TB. 32 of the patients (39.5%) had at least one TST positive family member.
Thirty-one (38%) children were able to perform pulmonary function tests. Twelve (38%) had obstructive lung changes whereas 19 (61%) had results within normal ranges.
All patients had chest radiograms. High resolution computerized tomography (HRCT) was performed in 1/3 of the patients (27 patients) who had chronic respiratory symptoms. Radiographic evaluation of all patients were unremarkable.
When the patients were divided into two groups according to their TST size [15 ≤ TST < 20 mm (n= 51) and TST ≥ 20 mm (n= 30)], the age of the patient, number of BCG vaccination and scars of BCG vaccination significantly affected TST reaction size. Family history of TB, presence of TST positive case in household, exposure to cigarette smoke, number of family members, radiological findings and presence of respiratory allergic disease in the patient were not statistically different between the two groups ( Table 2 ). The mean time after last dose of BCG vaccine was 6.75 ± 2.63 years (0.08-12 years) and no correlation was found between the time after the last dose of vaccination and TST results.
In the study group 31 patients had also allergic respiratory diseases including bronchial asthma (100%) and both asthma and allergic rhinitis (50%). Total IgE levels were between 0-606 IU/mL (103.17 ± 133.9 IU/mL) in the whole study population. The differences between allergic and non-allergic groups are summarized in Table 3 . The size of TST was not statistically different between allergic and non-allergic groups.
DISCUSSION
Pediatric TB should be accepted as a public-health emergency, because young children have a much higher risk of developing severe and fatal disease than adult cases (1, (9) (10) (11) (12) of BCG were administered in children, the first within 2 months of birth and the second at the age of 7 years, and in 2006, a single dose is started to be administered at 2 months of age.
TST is an old, inexpensive and easily administered test which maintains its significance in determining infection with Mycobacterium tuberculosis, particularly in children (13) . TST reactivity becomes apparent within 3-6 weeks following M. tuberculosis infection and may remain positive for many years (14, 15) . This test can accurately identify individuals in need of prophylactic treatment and investigate contacts of active TB patients (13) . In the current study, the demographic data and potential risk factors of children who had positive TST reaction and the association between TST positivity and respiratory allergic diseases were investigated. It is accepted that positive skin tests with indurations of ≥ 15 mm are more likely to be the result of TB infection than of BCG vaccination (16) . Because of this reason, the cut-off level used in the current study that defines a positive TST is believed to have increased the specificity of the TST in the study population.
In this study, the age of the patient, number of BCG vaccination and scars of BCG vaccination significantly affected TST reaction size. Consistent with previous findings, a trend of increasing TST positivity with increasing age was observed in this study (17) . While data regarding the influence of BCG vaccination on TST results is conflicting, it has been shown that BCG may induce cross-reactions for a prolonged period after vaccination (18) . Hence, the recommended cut-off value of ≥ 15 mm skin induration on TST was used as an indicator of M. tuberculosis infection in this study. A meta-analysis showed that immunization with BCG increased the risk of a positive skin test result although several studies have shown that the skin test reaction wanes with time after BCG vaccination Babayiğit Hocaoğlu A, Ölmez Erge D, Anal Ö, Makay B, Uzuner N, Karaman Ö.
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Sex differences in the epidemiology of TB are well known and have been extensively documented. Lower rates in females have been usually attributed to gender differences in TB epidemiology (23) . Men in the community control households had twice the risk of positive TST compared with women (3). The results of many studies showed that men had a higher prevalence of positive TST reactions than women consistent with our findings (21, 24, 25) . In this study, two third of the study population who had positive TST were boys.
Epidemiologic studies have demonstrated that risk of TB is increased among close contacts of sputum smear-positive patients (26, 27) . High rates of transmission were found within households of smear-positive TB patients living in areas of high prevalence (28) . However, it has been suggested that the majority of cases are acquired from an unknown non-intimate contacts (29) . In this study, only 16% of children had close contact with smear-positive TB cases and nearly 40% had at least one TST positive case within household. Most of the TST positive cases (53.1%) detected with family screening were the siblings of the patients. Crowding, higher number of family members and the intensity of exposure have previously been reported as important risk factors for skin test positivity (30) (31) (32) . The number of family members had no apparent effect on skin test responses in this study group.
Passive smoking may have harmful effects in children because their respiratory systems are still developing but there is only a few studies investigating the association between environmental tobacco smoke exposure (passive smoking) and acquiring Mycobacterium tuberculosis infection (33, 34) . Although Kuemmerer and Comstock reported that TST reactions were larger in children in whom both parents smoked, there was no relationship between passive smoking and TST reactivity in the current study (35) .
Conflicting results are found in the literature about TST reactivity and allergic diseases. Some studies suggested that there was no relationship between the tuberculin response and allergic disease (36) (37) (38) . Shirakawa et al. reported that asthma incidence, serum IgE, and T helper 2 type cytokines such as Interleukin (IL)-4, IL-10, and IL-13 were lower in children with positive TST compared with those of children with negative results (5) . A previous study from Turkey showed larger TST reactivity in 106 allergic children vaccinated with BCG than non-allergic children (39) . There was no relationship between the TST induration size and atopic state of patients in this study.
Treatment of latent TB infection is important to prevent future disease activation. WHO guidelines recommend all children under 5 years in close contact with an infectious case receive 6 months isoniazid once active disease has been excluded. The currently preferred regimen is 6-9 months daily isoniazid which has been proven to reduce the TB risk in exposed children more than 90% if completed properly (40, 41) . In our study population, 79 children (97.5%) received isoniazid for 6 months. Only 2 children whose parents had TB resistant to isoniazid and rifampicin received morphozinamide.
In conclusion; the results of this study showed that the age of the child, numbers of BCG vaccination and BCG scars should be carefully considered while ruling out TB infection especially in school-age children with prolonged respiratory symptoms. The results of this study showed that although they have higher costs and require sophisticated laboratory, recently developed, more accurate and convenient in vitro tests may be used to diagnose latent TB.
